Experiment 8

GRAVIMETRIC DETERMINATION OF IRON AS Fe2O3
3 lab periods

A sample containing iron can be analyzed by precipitation of the hydrous oxide from basic solution, followed by ignition to produce Fe2O3:

Fe3+ + (2 + x)H2O   
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   Fe2O3(s) + (2x + 1)H2O

The hydrous oxide of iron is gelatinous and may be somewhat difficult to filter.

Prelaboratory Assignment

A weight of 0.3356 g Fe2O3 is obtained after dissolution, precipitation, and ignition of a 2.3779-g environmental sample. Calculate the percent (w/w) iron in the sample.

Chemicals and Supplies
Underlined in Procedure
Procedure
1.
Your “unknown” contains ferric oxide in an inert diluent.  Dry the unknown in a 110(C oven for 1 hr.

2.
Bring three porcelain crucibles and caps to constant weight by heating to redness for 15 min over a burner.  Cool in a desiccator and weigh each crucible. Be sure that all oxidizable substances on the entire surface of each crucible have burned off.

1. Accurately weigh three (0.4 – 0.5 g) samples of unknown containing enough Fe to produce 0.3 g of Fe2O3. Dissolve each sample in 15-20 mL of 6 M HCl (by heating for about 20 minutes in the fume hood).  If there are insoluble impurities, filter through qualitative filter paper and wash the filter very well with distilled water. Add 5 mL of 6 M HNO3 to the filtrate, and boil for a few minutes to ensure that all iron is oxidized to Fe(III); again do this in the hood.

2. Dilute the sample to 200 mL with distilled water and add 3 M ammonium hydroxide with constant stirring until the solution is basic (pH indicator paper).  Digest the precipitate by boiling for 5 min and allow it to settle.  (The particle size increases as the solution is digested.)

1. Decant the supernatant liquid through coarse, ashless filter paper (Whatman #41).  Try to retain most of the precipitate in the beaker.  Test the filtrate for completeness of precipitation by adding a little 3 M ammonia to it.  

2. Add 25-30 mL of 1% NH4NO3 to the beaker containing the precipitate.  Heat and decant the hot solution through the same filter.  Wash with the NH4NO3 solution once more.  These washings contain cation impurities. Do not pour liquid higher than 1 cm from the top of the funnel. 

3. Carefully remove the filter paper from the funnel, taking care that no precipitate is lost, and put it in the beaker containing the rest of the precipitate.

4. Add 30 mL of 3 M HCl and warm the beaker to dissolve the iron.  Tear the filter paper into small pieces with a glass rod.  All the precipitate should dissolve.  

5. Add 3 M ammonia with stirring to reprecipitate the iron oxide.  Decant through a funnel fitted with a fresh sheet of ashless filter paper. Wash the precipitate twice with water and decant the supernatant liquid into the filter.  Wash all the precipitate from the beaker into the filter.

6. Wash the precipitate in the funnel with hot 1% NH4NO3 until little or no Cl- is detected in the filtered supernatant.  Test the filtrate for chloride by acidifying with dilute HNO3 and adding a few drops of AgNO3 solution.  When only a faint cloudiness remains, washing may be stopped.  The remaining small amount of chloride ions is negligible.  Allow the filter paper to drain overnight, protected from dust.

7. The following lab period, carefully lift the paper out of the funnel, fold it up (as shown below) and transfer to a porcelain crucible that has been brought to constant weight.
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12.
Dry the crucible cautiously with a small flame with the crucible at an angle of about 45(.  The flame should be directed at the bottom of the container, and the lid should be off, as shown below.

[image: image4.jpg]



Avoid spattering.  After it is dry, char the filter paper by increasing the flame temperature. The crucible should have free access to air to avoid reduction of iron by carbon. (The lid should be kept handy to smother the crucible if the paper catches fire.) Any carbon left on the crucible or lid should be removed by directing the burner flame at it.  Use tongs to manipulate the crucible. Finally, ignite the product for 15 min with the full heat of the burner.

13.
Cool the crucible briefly in air and then in a desiccator. Weigh the crucible and the lid, re-ignite, and bring to constant weight (within 0.3 mg) with repeated heating.

14.
Calculate the weight percent of iron in each sample, the average, the standard deviation, and the relative standard deviation.
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Name:  _____________________________

Gravimetric Determination of Iron as Fe2O3

UNKNOWN NO:  ________
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Results

	Replicate
	            1
	              2
	              3

	Weight of sample, g
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Sample calculation

Questions

1.
Why should the crucible be cooled before weighing?

2.
What exactly happens to the filter paper during ignition?

3.
When you dry the crucible with a small flame, why do you direct the flame at the top?

4.
Why do you first form the hydrous ferric oxide precipitate, then dissolve it, and then form it again?  [Hint: occlusion]
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